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ADJUSTABLE LINE LOCKS AND METHODS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Not applicable. 

BACKGROUND OF THE INVENTION 

1. The Field of the Invention 
The present invention relates generally to devices to 

replace knots and more speci?cally to devices to replace 
surgical knots tied in open, arthroscopic, and endoscopic 
procedures. 

2. The Relevant Technology 
Numerous devices have been developed to eliminate the 

need to tie knots as a way of securing a line. The devices that 
accomplish the same function as a knot, which is in part to 
secure a line to retain tension in a portion of the line, are 
typically referred to as line locks. 

Line locks generally operate in one of two ways. Some 
line locks are manually actuated to secure one or more lines 

so that tension is maintained in a portion of the line(s). Once 
actuated, the line lock resists sliding along the line(s) either 
toward or away from the tensioned portion of the line. Other 
line locks are continuously adjustable in one direction so 
that tension is increased in the portion of the line upon which 
the line lock is advanced. The continuously adjustable line 
locks resist movement away from the tensioned portion of 
the line, but can be further advanced toward the tensioned 
portion of the line with an appropriately applied force. 

The portion of a line that is put under tension, typically to 
secure some object, is commonly referred to as the standing 
end. The portion of the line that extends toward the line 
handler is commonly referred to as the working end. A knot 
in a line, or a line lock attached to a line, is the demarcation 
between the standing end and the working end. 

Continuously adjustable line locks offer several advan 
tages. They are passive locking devices, meaning that no 
other operation is required to secure the line lock once it is 
moved along the line to its desired position. Furthermore, 
these line locks can be used to continuously increase the 
tension in the standing end until it reaches a desired level of 
tension. 

The advantages of line locks over tied knots are very 
attractive in many varied applications, including the use of 
surgical sutures. However, the line locks developed to date 
have many de?ciencies when considered for surgical suture 
applications. For example, known line locks use line on line 
friction to create the locking effect, and this line on line 
friction makes it dif?cult to advance the line lock over 
suture. Known line locks rely on maintenance of tension in 
the standing end to prevent the line lock from migrating back 
along the working end. 

In surgical suture applications, the working end is typi 
cally trimmed closely to the line lock. As a result, the line 
lock can easily disassociate from the suture once tension in 
the standing end is lost. In most, if not all, surgical appli 
cations, a free-device ?oating device such as a line lock can 
potentially harm adjacent body tissues. Additionally, known 
line locks are susceptible to loosening during cyclic varia 
tions in the tension of the standing end. This cyclic variation 
in the standing end tension is common in surgical applica 
tions as tissues are stressed and then relaxed. Loosening of 
the line lock thus compromises the securing function for 
which it was intended. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments of the present invention will now be 
discussed with reference to the appended drawings. It is 
appreciated that these drawings depict only typical embodi 
ments of the invention and are therefore not to be considered 
limiting of its scope. 

FIG. 1 is a perspective view of an adjustable line lock; 
FIG. 2 is a top plan view of line lock shown in FIG. 1; 
FIG. 3 is an elevated cross sectional side view of the line 

lock shown in FIG. 1; 
FIG. 4A is a perspective view of the line lock shown in 

FIG. 1 with a line routed therethrough in a slack unlocked 
position; 

FIG. 4B is a perspective view of the line lock shown in 
FIG. 4A with the line in a tensioned locked position; 

FIG. 5 is a top plan view of the line lock shown in FIG. 
4B; 

FIG. 6 is a bottom plan view of the line lock shown in 
FIG. 4B; 

FIG. 7 is a perspective view of the line lock shown in FIG. 
4A with the line routed in a different path; 

FIG. 8 is a perspective view of an alternative embodiment 
of the line lock shown in FIG. 1 with open working 
passageways; 

FIG. 9 is a perspective view of another alternative 
embodiment of the line lock shown in FIG. 1 with open 
passageways; 

FIG. 10 is a perspective view of another alternative 
embodiment of the line lock shown in FIG. 1 with dual 
primary passageways and uniform working passageways; 

FIG. 11 is a perspective view of a line lock for use with 
a single strand of line; 

FIG. 12A is a perspective view of the line lock shown in 
FIG. 11 with a line routed therethrough; 

FIG. 12B is a top plan view ofthe line lock shown in FIG. 
12A; 

FIG. 12C is a bottom plan view of the line lock shown in 
FIG. 12A; 

FIG. 13A is a top perspective view of a line lock having 
dual strands of line routed therethrough; 

FIG. 13B is a bottom perspective view of the line lock 
shown in FIG. 13A; 

FIG. 14A is a top perspective view of a line lock having 
a line secured thereto; 

FIG. 14B is a bottom perspective view of the line lock 
shown in FIG. 14A; 

FIG. 15 is a perspective view of an alternative embodi 
ment of a line lock; 

FIG. 16A is a perspective view of the line lock shown in 
FIG. 15 with a line routed therethrough; 

FIG. 16B is a top plan view ofthe line lock shown in FIG. 
16A; 

FIG. 16C is a bottom plan view of the line lock shown in 
FIG. 16A; 

FIG. 17 is a perspective view of another alternative 
embodiment of a line lock; 

FIG. 18A is a perspective view of the line lock shown in 
FIG. 17 with a line routed therethrough; 

FIG. 18B is a top plan view ofthe line lock shown in FIG. 
18A; and 

FIG. 18C is a bottom plan view of the line lock shown in 
FIG. 18A. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention relates to line locks that can be used 
in part to replace surgical knots tied in sutures in open, 
arthroscopic, and endoscopic procedures. By increasing the 
siZe of the line locks, it is also appreciated that the line locks 
can be used outside of surgical procedures for any use Where 
it is desired to selectively adjust and/or tie off a line such as 
a rope, cord, string, or other conventional type of line. 

Depicted in FIG. 1 is one embodiment of a line lock 10 
incorporating features of the present invention. Line lock 10 
comprises an elongated body 12 having a top surface 14 and 
an opposing bottom surface 16 that each extend betWeen a 
?rst end 18 and an opposing second end 20. Body 12 also 
has a ?rst side 19 and an opposing second side 21 extending 
betWeen ?rst end 18 and second end 20. In the embodiment 
depicted, body 12 has a substantially rectangular con?gu 
ration With rounded ends. As Will be apparent from the 
folloWing disclosure, hoWever, body 12 can be any desired 
con?guration such as triangular, circular, square or any other 
polygonal or irregular con?guration. 

In typical surgical applications, body 12 has a maximum 
dimension D along its length (FIG. 2) Which is typically less 
than about 2 cm, more commonly less than about 1.5 cm, 
and even more commonly less than about 1 cm. Other 
dimensions can also be used. By Way of example and not by 
limitation, in one embodiment body 12 has a height in a 
range betWeen about 1 mm to about 1.5 mm, a Width in a 
range betWeen about 2 mm to about 3 mm, and length D in 
a range betWeen about 5 mm to about 8 mm. In non-surgical 
applications, body 12 can be any desired dimension. For 
example, maximum dimension D can be in a range from 
about 5 cm to about 0.5 m. Again, other dimensions can also 
be used. 

For use in surgical applications, body 12 can be com 
prised of any biocompatible material. The biocompatible 
material can be bioabsorbable or non-bioabsorbable. 
Examples of typical materials include non-bioabsorbable 
plastic, bioabsorbable plastic, synthetic tissue, and allograft 
tissue. In non-surgical applications, body 12 can be made of 
any desired material such as metal, plastic, Wood, ?berglass, 
composite, or the like. 
As depicted in FIG. 1, centrally extending through body 

10 betWeen top surface 14 and bottom surface 16 is a 
primary passageWay 22. As used in the speci?cation and 
appended claims, the term “passageWay” is broadly intended 
to include closed apertures, such as depicted by primary 
passageWay 22, partially bound apertures, open channels, 
recesses, grooves, slots, and the like, that are capable of 
receiving a line and at least partially retaining the line 
therein. The term “line” as used in the speci?cation and 
appended claims is broadly intended to include suture, cord, 
rope, ?lament, Wire, cable, and any other form of line. 

Extending betWeen surfaces 14 and 16 at ?rst end 18 of 
body 12 is a ?rst secondary passageWay 24. A second 
secondary passageWay 24' extends betWeen surfaces 14 and 
16 at second end 20. Extending through body 12 at a location 
betWeen primary passageWay 22 and ?rst secondary pas 
sageWay 24 is a ?rst Working passageWay 28. In one 
embodiment, although not necessarily required, ?rst Work 
ing passageWay 28 is disposed betWeen primary passageWay 
22 and ?rst secondary passageWay 24 such that a geometric 
line segment 36 (FIG. 2) can be extended betWeen primary 
passageWay 22 and ?rst secondary passageWay 24 so that 
line segment 36 intersects With ?rst Working passageWay 28. 
Similar to ?rst Working passageWay 28, a second Working 
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4 
passageWay 28' extends through body 12 at a location 
betWeen primary passageWay 22 and second secondary 
passageWay 24'. 

Each Working passageWay 28 and 28' has an elongated 
transverse cross sectional area that extends betWeen a ?rst 
end 38 and an opposing second end 40. Each Working 
passageWay 28, 28' comprises an enlarged access region 32 
at ?rst end 38 Which communicates With a constricted 
capture slot 34 at second end 40. Access region 32 is siZed 
to enable easy feeding of a line into and through the 
corresponding Working passageWays 28, 28'. Accordingly, 
although access region 32 can be slightly smaller than the 
transverse cross sectional area of the line Which is to be 
passed therethrough, access region 32 typically has a trans 
verse cross sectional area that is equal to or slightly larger 
than the transverse cross sectional area of the line that is to 
be passed therethrough. 

In contrast, capture slot 34 has a Width W that is substan 
tially equal to or less than the diameter of the line that is to 
be passed through Working passageWays 28, 28'. For 
example, in one embodiment Width W is less than about 0.9 
times the diameter of the line and more commonly less than 
about 0.75 times the diameter of the line. It is appreciated 
that Working passageWays 28, 28' can come in a variety of 
different con?gurations. For example, capture slot 34 can 
come in a variety of different constricted, tapered, or notched 
shaped con?gurations that are capable of securely retaining 
a line through Wedged engagement. For line made of less 
compressible material, such as metal, the required difference 
betWeen the Width W and the diameter of the line may be 
less than the examples given above. 
As depicted in FIG. 2, central passageway 22 is bounded 

by an interior surface 42 of body 12 having a substantially 
triangular transverse cross section. Interior surface 42 com 
prises a ?rst side face 44 disposed toWard ?rst Working 
passageWay 28, a second side face 46 disposed toWard 
second Working passageWay 28' and Which intersects With 
?rst side face 44, and a third side face 48 extending betWeen 
?rst side face 44 and second side face 46. Although side 
faces 44 and 46 are shoWn as being substantially ?at, in 
alternative embodiments side faces 44 and 46 can be cured 
or irregular. In one embodiment, hoWever, ?rst side face 44 
is substantially disposed in or tangent to a ?rst plane 
illustrated by dashed line 50. With reference to FIG. 2, plane 
50 slopes toWard second end 40 of ?rst Working passageWay 
28 as plane 50 extends from ?rst side 19 of body 12 to 
second side 21. 

First secondary passageWay 24 is bounded by an interior 
surface 54 of body 12 having an elongated transverse cross 
section. Interior surface 54 comprises a ?rst side face 56 
disposed toWard ?rst Working passageWay 28 and an oppos 
ing second side face 58. Although side faces 56 and 58 are 
shoWn as being substantially ?at, in alternative embodi 
ments side faces 56 and 58 can also be curved or irregular. 
Again, in one embodiment ?rst side face 56 is substantially 
disposed in or tangent to a second plane illustrated by dashed 
line 60. With reference to FIG. 2, second plane 60 slopes 
toWard second end 40 of ?rst Working passageWay 28 as 
second plane 60 extends from ?rst side 19 of body 12 to 
second side 21. 

In the above discussed con?guration, ?rst plane 50 and 
second plane 60 are disposed so as to be converging as they 
extend from ?rst side 19 of body 12 to second side 21. In the 
embodiment depicted, planes 50 and 60 intersect at a loca 
tion 62 on body 12 that is at least substantially aligned With 
a central longitudinal axis of capture slot 34. In other 
embodiments, location 62 can be directly adjacent to body 
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12 or at a distance from body 12. Likewise, location 62 need 
not be aligned with the central longitudinal axis of capture 
slot 34. Although not required, in one embodiment planes 50 
and 60 are disposed at equally opposing angles relative to 
the central longitudinal axis of capture slot 34. Furthermore, 
planes 50 and 60 can intersect so as to form an inside angle 
therebetween in a range between about 5° to about 85°. 

Second secondary passageway 24' has substantially the 
same con?guration as ?rst secondary passageway 24. Like 
wise, second secondary passageway 24' has substantially the 
same relative position to second working passageway 28' 
and second side face 46 of primary passageway 22 as ?rst 
secondary passageway 26 has to ?rst working passageway 
28 and ?rst side face 44 of primary passageway 22. As such, 
the discussion with regard to planes 50 and 60 are also 
applicable to primary passageway 22 and second secondary 
passageway 24'. 
By way of example of the passageways and not by 

limitation, for use with a siZe USP #2 braided suture, which 
has a diameter in a range between about 0.5 mm to about 0.6 
mm, primary passageway 22 has a length in a range between 
about 1.3 mm to about 1.5 mm and a width in a range 
between about 1 mm to about 1.3 mm. Secondary passage 
ways 24 and 24' have a width of about 0.8 mm and a length 
in a range between 1 mm to about 1.3 mm. Access region 32 
of working passageways 28 and 28' have width in a range 
between about 0.7 mm to 1 mm while capture slots 17 have 
a width in a range between about 0.3 mm to 0.4 mm. 

Depicted in FIG. 3, interior surface 42 of primary pas 
sageway 22 extends to a top outside corner 66 and an 
opposing bottom outside comer 68. Top outside corner 66 
bounds a top primary opening 70 while bottom outside 
corner 66 bounds a bottom primary opening 72. Similarly, 
?rst working passageway 28 has an interior surface 74 that 
extends to a top outside comer 76 and an opposing bottom 
outside corner 78. Top outside corner 76 bounds a top 
working opening 80 while bottom outside corner 76 bounds 
a bottom working opening 82. Likewise, interior surface 54 
of ?rst secondary passageway 24 extends to a top outside 
corner 86 and an opposing bottom outside corner 88. Top 
outside comer 86 bounds a top secondary opening 90 while 
bottom outside corner 86 bounds a bottom secondary open 
ing 92. 

For reasons as will be discussed below in greater detail, 
each of top outside comers 66, 76, and 86 has a radius of 
curvature that is smaller than the radius of curvature of the 
corresponding bottom outside corners 68, 78, 88. By way of 
example and not by limitation, in one embodiment top 
outside corners 66, 76, and 86 each have a radius of 
curvature in a range between about 0 mm to about 1 mm 
with about 0 mm to about 0.5 mm being more common. In 
contrast, bottom outside comers 68, 78, and 88 each have a 
radius of curvature in a range between about 0.25 mm to 
about 2 mm with about 0.5 mm to about 1.5 mm being more 
common. Other dimensions can also be used, particularly 
outside of the surgical area. In yet other embodiments it is 
appreciated that the top outside comers and the bottom 
outside comers can have the same radius of curvature or that 
only one or more of the top outside comers may be smaller 
than one or more of the bottom outside corners. In still other 
embodiments, it is appreciated that only a portion of one or 
more of the top outside comers may be smaller than a 
portion of one or more of the bottom outside comers. 

It is again noted that second secondary passageway 24' 
and second working passageway 28' having substantially the 
same con?guration as ?rst secondary passageway 24 and 
?rst working passageway 28, respectively. As such, the same 
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6 
discussion with regard to the outside comers are also appli 
cable thereto. Likewise, like elements are identi?ed by like 
reference characters. 

Depicted in FIG. 4A is a line 100 adjustably mounted on 
line lock 12. Line 100 comprises a standing portion 102 in 
the form of a loop which extends below primary passageway 
22, a ?rst working portion 104 which extends out of ?rst 
working passageway 28, and a ?rst locking portion 106 
extending therebetween. It is appreciated that each of the 
sections 102, 104, and 106 of line 100 are relative to each 
other in that they change as line 100 is adjusted on line lock 
10. Line 100 further includes a second working portion 104' 
which extends out of second working passageway 28' and a 
second locking portion 106' that extends between standing 
portion 102 and second working portion 104'. 

First locking portion 106 extends up through primary 
passageway 22, down through ?rst secondary passageway 
24, and then up through ?rst working passageway 28. The 
section of locking portion 106 extending between primary 
passageway 22 and ?rst secondary passageway 24 is 
referred to as compression section 110. Line 100 passes up 
through ?rst working passageway 28 so that ?rst working 
portion 104 is disposed between compression section 110 
and capture slot 34. Second locking portion 106' is similarly 
passed through passageways 22, 24', and 28'. 

During use, standing portion 102 of line 100 is typically 
looped around, embedded within, or passed through tissue, 
or some other structure. To secure standing portion 102 to 
the structure, unwanted slack is removed from standing 
portion 102. This is accomplished by sliding line lock 10 
over standing portion 102 and/or pulling on working portion 
104 and/ or 104' so that the unwanted slack is pulled through 
line lock 110. In either event, at least one of working 
portions 104 and 104' increases in length while standing 
portion 102 shortens. 

In the con?guration depicted in FIG. 4A, line 100 is 
passing through enlarged access regions 32 of working 
passageways 28 and 28'. In this position, relative locking 
portions 106 and 106' freely slide through corresponding 
passageways of line lock 10 as the unwanted slack from 
standing portion 102 is removed. A mild tension force is 
typically applied to working portions 104 and 104' as the 
unwanted slack is removed. The applied force pushes com 
pression section 110 and 110' back toward ?rst side 19 of 
body 12 and thus away from capture slots 34, 34'. In turn, the 
portion of line 100 passing through primary passageway 22 
and secondary passageways 24 and 24' also naturally slides 
back within the passageways toward ?rst side 19 of body 12. 
This movement of line 100 helps to decrease frictional 
resistance on line 100. 
Once the slack is removed from standing portion 102, 

further force is applied to working portions 104, 104' and/or 
line lock 10 so as to tension locking portions 106, 106' on 
line lock 10. As depicted in FIG. 4B, as line 100 is tensioned, 
the diverging side face 44 of primary passageway 22 and 
side face 56 of ?rst secondary passageway 24 cause the 
portions of line 100 passing therethrough, and thus com 
pression portion 110 extending therebetween, to slide 
toward ?rst side 21 of body 12. 

Furthermore, as line 100 is tensioned, compression por 
tions 110, 110' are shortened causing them to move into a 
more linear orientation. As a result of the above, tensioning 
of line 100 causes compression portions 110, 110' to force 
working portions 104, 104' toward corresponding capture 
slots 34, 34'. In turn, at least a portion of line 100 within 
working passageways 28 and 28' is forced into correspond 
ing capture slots 34, 34' so that line 100 is secured therein 
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by wedged frictional engagement. That is, line 100 is 
secured by compression Within capture slots 34, 34' because 
line 100 has a diameter larger than the Width of capture slots 
34, 34'. Once line 100 is captured under compression in 
capture slots 34, 34', line 100 Will remain captured even if 
there is a complete loss of tension in standing end 102. Thus, 
“locking” of line lock 10 to line 100 ensures that line lock 
10 Will not become separated from line 100, even under 
cyclic changes in line tension in standing end 102. Further 
more, line lock 10 is continuously adjustable in that further 
tension can be applied to standing portions 104 and/or 104' 
at any time to remove additional slack from standing portion 
102 While retaining line 100 locked to line lock 10. 
The passageWays extending through line lock 10 are also 

con?gured such that as compression portions 110 and 110' 
force line 100 into capture slots 34 and 34', compression 
portions 110 and 110' also fold and/or bias Working ends 104 
and 104' over and/ or against top outside corner 76 of capture 
slots 34 and 34'. In vieW of the relatively small radius of 
curvature of top outside comer 76, the engagement betWeen 
the captured Working ends 104 and 104' and top outside 
corner 76 creates a high degree of friction Which forms a 
secondary locking mechanism betWeen line 100 and line 
lock 10. As such, the engagement betWeen capture Working 
ends 104 and 104' and top outside corner 76 prevents 
backward movement of line lock 10 relative to line 100. 

In the embodiment depicted in FIG. 4B, compression 
portion 110 is disposed above a portion of top outside corner 
76 so as to directly bias Working ends 104 against top 
outside comer 76. Compression portion 110 is also shoWn 
disposed directly above a portion of Working end 104 that is 
biasing against top outside corner 76. In alternative embodi 
ments, compression portion 110 When tensioned can extend 
betWeen central passageWay 22 and secondary passageWays 
24 Without passing over Working passageWay 28. That is, 
compression portion 110 can pass at a location toWard 
second side 21 of line lock 10 that is spaced apart from 
Working passageWay 28. In this embodiment, compression 
portion 110 still passes over Working end 104, thereby 
remotely causing Working end 104 to fold over and bias 
against top outside comer 76. 
One of the unique features of the present embodiment is 

that as line lock 10 is advanced toWard standing end 102 
When standing end 102 is not under tension, i.e., When slack 
is being removed from standing end 102, Working ends 104 
and 104' tend to push aWay compression portions 110 and 
110', as discussed above, thereby minimizing frictional 
engagement betWeen Working ends 104, 104', compression 
portions 110, 110' and line lock 10. As a result, line lock 10 
can be easily advanced on line 100. 

Furthermore, unlike some other continuously adjustable 
line locks knoWn in the art that use a loop portion to draW 
in and Wedge a portion of a line Within a bore hole, 
compression portions 110 and 110' traverse a substantially 
straight path because they are constrained by secondary 
passageWays 24 and 24' and primary passageWay 22. This 
substantially straight path translates to a loWer frictional 
resistance to sliding not possible With other adjustable line 
locks knoWn in the art. 
As previously discussed, line 100 is routed through pas 

sageWays 22, 24, and 28 so as to pass over the outside 
corners of the passageWays. When a tensioned section of 
line 100 passes around a ?rst outside comer of line lock 10, 
friction produced betWeen line 100 and the corresponding 
outside corner cause a decrease in tension on the portion of 
line 100 extending aWay from the outside corner on the side 
opposite the tensioned section. The friction produced at the 
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8 
outside comer must be overcome in order to cause line 100 

to slide. Similarly, as the line passes around subsequent 
outside comers aWay from the tensioned section, each 
subsequent corner produces an incremental decrease in line 
tension and a corresponding incremental increase in friction 
that must be overcome to cause line 100 to slide. The loss in 
tension and increase in friction diminishes for each subse 
quent comer. Thus, the ?rst comers are the most signi?cant. 

As depicted in FIG. 6, in vieW of the above discussion, 
When Working end 104 is tensioned and standing end 102 is 
slack, line 100 extending from Working end 104 toWard line 
lock 10 ?rst turns on bottom outside comer 78 of Working 
passageWay 28 and bottom outside comer 88 of secondary 
passageWay 24. As a result of the fact that these are the 
closest outside corners to tensioned Working end 104, out 
side comers 78 and 88 Will produce the highest frictional 
resistance. Accordingly, to minimize the frictional resistance 
produced by outside corners 78 and 88 and thereby ease the 
sliding of line lock 10 toWard standing end 102, outside 
corners 78 and 88 are generously rounded as previously 
discussed. 

In contrast, as depicted in FIG. 5, When standing end 102 
is tensioned and Working end 104 is slack, line 100 extend 
ing from standing end 102 toWard line lock 10 ?rst turns on 
top outside comer 66 of primary passageWay 22 and top 
outside comer 86 of secondary passageWay 24. In vieW of 
the fact that these are the closest outside comers to tensioned 
standing end 102, outside comers 66 and 86 Will produce the 
highest frictional resistance. Accordingly, to maximize the 
frictional resistance produced by outside comers 66 and 86 
and thereby minimizing slipping of line 100 once tensioned, 
outside comers 66 and 86 are formed relative sharp as 
previously discussed. More speci?cally, top outside corners 
66 and 86 have a smaller radius of curvature than bottom 
outside comers 78 and 88. It is noted that not all of each 
outside comer that bounds a corresponding opening has to 
have the same radius of curvature. For example, the portion 
of each outside comer that directly engages line 100 can 
have a radius of curvature that is different from the remain 
der of the corresponding outside corner. 

Depicted in FIG. 7, line lock 10 is shoWn having an 
alternative routing of line 100. To achieve this routing, 
Working ends 104 and 104' are passed up through secondary 
passageWays 24 and 24', respectively, doWn through primary 
passageWay 22, and then back up through Working passage 
Ways 28 and 28', respectively. Again compression portions 
110 and 110' are formed that selectively force Working ends 
104 and 104' toWard capture slots 34 as discussed above. In 
yet another alternative, it is appreciated that one end of line 
100 can be routed as shoWn in FIG. 4A While the opposing 
end of line 100 is routed as shoWn in FIG. 7. 

Depicted in FIG. 8 is an alternative embodiment of a line 
lock 120. It is noted that all common elements of alternative 
embodiments of line locks disclosed herein are identi?ed by 
like reference characters. Line lock 120 comprises body 12 
having primary passageWay 22 and secondary passageWays 
24 and 24' extending therethrough as discussed above With 
regard to FIG. 1. In contrast to the circumferentially closed 
Working passageWays 28, 28', hoWever, line lock 120 com 
prises Working passageWays 122 and 122' that are circum 
ferentially open. That is, each Working passageWay 122 and 
122' comprises an elongated tapered slot having a ?rst end 
124 and an opposing second end 126. First end 124 is open 
along ?rst side 19 of body 12 to facilitate convenient loading 
of line 100 therein. First end 124 also typically has a Width 
greater than the diameter of line 100 Second end 126 extends 






















